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 Fig. 1  With increasing shear rates, the director for a monodomain exhibits four different dynamics. This figure 
shows the time       trajectories of the four different dynamics. x, y, z respectively indicates the flow,  gradient, 
vorticity directions. 
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  The LCPs exhibit novel rheologies under shear flow, such as, three region flow curve of shear 
viscosity and negative first normall stress. Meanwhile, the classical flexible polymers never behave 
such novel rheologies. A number of theoretical and experimental works have been done to explore 
the microscopic mechanism underlying the macroscopic rheologies. The theoretical model by 
Larson successfully  predict the negative normal stress, while the  three region behavior is still 
lack of well understanding. This work investigates the microscopic dynamics of LCPs in a 
monodomain, where the dynamics can be characterized by a director. With increasing shear rates, 
four different types of dynamics are found, namely, P-A, K, W, F-A. The potential relation between 
dynamics and rheologies is discussed, and more efforts are needed in this aspect. 
 
 
